Aldosterone secretion following non-hypotensive hemorrhage is potentiated by prior blood loss.
Aldosterone is a major regulator of fluid and electrolyte balance after hemorrhage and is released from the adrenal cortex by the action of adrenocorticotropin (ACTH) and angiotensin II (AII). Past work has shown that the hemorrhage-induced release of ACTH and cortisol is potentiated by prior hemorrhage. We therefore studied the response of adrenal aldosterone secretion to repeated hemorrhage and its control by ACTH and AII. Six awake dogs with chronic lumboadrenal vein catheters were bled 10% of measured blood volume (H1) with reinfusion at 30 minutes. The hemorrhage was repeated 5 hours later (H2). Adrenal presentation rates for AII (AII-PR) and ACTH (ACTH-PR) were calculated for each sample. Control hormonal and hemodynamic parameters before each hemorrhage were not different; hemodynamic responses to H1 and H2 did not differ. Aldosterone secretion increased significantly after each hemorrhage. The increase in aldosterone secretion after H1 was associated with an early increase in AII-PR and late increase in ACTH-PR. Aldosterone secretion following H2 was greater than that following H1 and was associated with early and larger responses of AII-PR and ACTH-PR. Aldosterone secretion following H1 correlated with the AII-PR (r = 0.75; p less than 0.001), but not with the ACTH-PR. In contrast, aldosterone secretion following H2 correlated with both the AII-PR (r = 0.54; p less than 0.01) and ACTH-PR (r = 0.71; p less than 0.001) and multiple regression analysis showed a highly significant relation with both AII and ACTH (r = 0.81; p less than 0.001). The data suggest that aldosterone secretion after initial small hemorrhage occurs as a result of increased AII, whereas both AII and ACTH may contribute to the larger aldosterone secretory response to H2. Since major trauma commonly involves at least two insults separated in time (e.g., injury followed by surgery), potentiated responses of aldosterone and other pituitary-adrenal hormones (ACTH, vasopressin, and cortisol) may have important implications for the control of fluid and electrolyte balance and metabolism in injured patients.